A brief report about geological history of Zeolites present in different localities of Ethiopia is presented. Scanning electron microscopy (SEM) was used to study the habit and surface topography of the samples collected in the rift valley region, Nazert (Ethiopia). Data collected from this studies carried out on the samples is presented. SEM micrographs of needle shape and elongated rod-like crystals are illustrated. Through chemical analysis, the samples are identified as Gismondine. A possible mechanism of growth and formation of various shapes of these natural Zeolites is proposed. Important industrial and agriculture applications of Zeolites are given. Future scope in this field is also explored.
Introduction
Zeolites are crystalline, hydrated aluminosilicates of elements of group IA and IIA, particularly sodium, potassium, magnesium, calcium, strontium and barium. Structurally, the Zeolites are framework of aluminosilicates which are based on an infinitely extending threedimensional net work of AlO 4 or SiO 4 tetrahedral linked to each other by sharing of all the oxygen 1 . Some unique Zeolites frame works have been identified and about 40 naturally occurring Zeolites frame works are known. These 40 species of Zeolite minerals are occurring in reasonably high quantities and purity 2 .
Zeolite minerals occur well developed single crystals as large as several millimeters. In some cases they are found as dense polycrystalline aggregates. Synthetic Zeolites are produced as crystalline powders with a typical particle size ranging from 1 to 140 microns 3 . Electron microscopy is used extensively to study the habit and surface topography of synthetic Zeolites
1
. Zeolites have high cation exchange capacities and specifically high ammonium selectivi ties advanced materials and in nuclear reprocessing. There are many applications of Zeolites in agriculture and horticultures 5, 6 . In chicken houses zeolites reduce the losses of ammoniumnitrogen by its ion exchange and adsorption capacity. They are used to extract nitrogen from air to increase oxygen content for both industrial and medical purposes. Their biggest use is in the production of laundry detergents.
According to British Geological Survey and International Program-Commission report that Zeolites are present in the vicinity of Lake Tanna (The largest lake in Ethiopia) 7 . Extensive deposits of high grade Zeolite (Mordenite and Clinoptilolite) were discovered about more than a decade ago by geologists of the Ethiopia-Canada agro geology project in rift valley sediments near Nazret and Bora, west of Nazret. However, no follow up work appears to have been carried out so far on Zeolites. In view of wide industrial applications of Zeolites, in-depth studies related to their various properties by methods of investigations like Infra-red spectroscopy, x-ray structural analysis and nuclear magnetic resonance etc. are being taken up, a detailed report about which shall be published elsewhere. A brief report about our preliminary investigations on the Zeolites of Ethiopia is given here 
Experimental

Results and Discussion
The results of chemical analysis of the specimen collected from Rift valley region, Nazert, Ethiopia are shown in the Table 1 . The percentage composition of the sample shows that the samples contained Ca, Al and Si in majority and lesser quantity of Ca and very little Na are present. Further sample analysis indicates that almost equal proportions of Al and Si are present. These results point out that the Zeolite sample is Gismondine (Ca Al 2 Si 2 O 8 )4H 2 O type mineral. One could perhaps think of it possibly as Anorthite, however, chances for that seem to be less as the shape of the samples does not match with the standard shape of Anorthite. The crystals of Gismondine up to 0.5 cm across were observed as isolated or intertwined on volcanic rock. The associated mineral Quartz occurred in the form of very tiny crystallites.
Electron microscopy was used to study the habit and surface topography of Zeolite samples. Figure 1 illustrates SEM micrograph of randomly oriented Gismondine crystals some with well developed faces and others appearing as irregular twinned aggregates. Rodlike longated and strictly oriented crystals with their longer sides parallel to C-axis are shown in the SEM micrograph (Figure 2 ). Figure 2 . SEM micrograph of elongated rod-like and needle-shaped Zeolite crystals x1000 All these crystals have their size larger than 100 micron and have well developed faces. Growth of small needle-like whiskers is also seen sprouting out on the sides of the host crystals. In some cases spheroids of Zeolites were also observed ( Figure 3) . Here, the needles are radiating outwards from a central point. Mechanism of formation of elongated rod like crystals can occur by two dimensional nucleation process by spreading and piling up of growth layers. It is suggested that if rate of growth is faster along C-axis and a large number of growth nuclei remain active along C-axis as compared to those perpendicular to C-axis, elongated crystals can result. Relation among different forms of crystals in relation to growth rates has been explained by Sunagawa 9 . Habit exhibited by different crystals is simply due to growth along stronger bond direction. Habits like prismatic, tabular, lamellar and etc. species generally exhibit is due to anisotropy involved in bonding in the crystal structure. According to earlier research workers [4] [5] [6] natural Zeolites are unstable in the beginning and due to change in environmental conditions, change to a stable phase. According to Strickland-constable 10 and Takoo 11 when super saturation exceeds a certain limit, the result is an abnormal growth in the form of needles, rods and platelets. Controlling various crystallization parameters such as evaporation rates, degree of super saturation, deliberate addition of impurity, affects habit modification. It is reasonable to believe that the environmental conditions do change in nature and various shapes of morphologies as reported here leads one to conclude that variation in such growth morphologies is a function of super saturation value and fast evaporation rates as controlled by temperature in the environment. The nano -sized needlelike crystals with high crystal aspect ratio (length-to-width ratio) have better catalytic properties 12 .
Rod-like and needle-like Mordenite Zeolites show excellent mesepore property and thermal stability and same should possibly hold true for the needle like and rod-like morphologies of Zeolites reported here and therefore promises potential applications in adsorption and mild catalytic reactions 13 . 
Conclusion
